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pressure. This permits of a high degree of heat regeneration with a conse-
quent saving in the amount of heat required for pasteurisation and also in
the time required for cleansing. Fig. 195 shows a portion of one of the
stainless steel plates which differs from that illustrated in Fig. 194, as will be
noted on comparison, a clearer milk passage with improved distribution
being provided. The apparatus also contains a built-in filter (see Fig. 183),
which can handle up to 2,000 gallons of milk per hour.
(2)   Vacuum and Compressed-air System of Operation.    This system has been
made possible by the development of the closed-circuit pre-heater and cooler.
All the operations necessary may be effected without pumping, by means of
vacuum suction and compressed-air propulsion.     The process is independent of,
gravity or external conditions, and possesses the following advantages :
(a)   It is operated on one floor without the use of pumps and independent
of valves, milk being moved throughout the process by means of compressed
air   and   vacuum.      From   heating   to  bottling, milk flows naturally.     As
pumping cold milk affects the cream-line, this is important.
(b)  During the entire process, milk remains in a closed circuit with no
exposure to the atmosphere, any oxidising action and contamination being
therefore eliminated.
(c)  The entire operation is performed automatically, labour charges being
thus reduced.
(d)  Milk passes through no cocks or valves which require setting either
automatically or by hand.
(e)  Nothing moves except milk.
(/) The process is always positive.
When one holder has been filled, the vacuum is transferred to the remaining
tanks alternately, these being filled in rotation. Each tank is allowed to remain
full for the predetermined period of thirty minutes, and, when this time has elapsed,
each holder is discharged by means of compressed air which has been previously
washed and filtered and which drives the milk from the tanks. The capacity
of this type of plant varies from 400 to 6,000 gallons of milk per hour according to
size. The operation of vacuum and compressed-air supplies is automatically
controlled and no milk can enter or leave the holder until air pressure has been
applied. When the tanks are being filled, the hot milk is under reduced pressure
to facilitate the escape of any " off odours." The flow of milk is easily controlled
by opening or closing the vacuum or compressed-air valves, while the processing
in the holders may be observed through special sight glasses provided.
(3)   Tarbet Positive Holder.   This type of holder has been installed by many dis-
tributors in preference to the vacuum and compressed-air system.
The apparatus is divided into six separate compartments, each making one
complete rotation in forty-five minutes. The operation of the holder is illustrated
in Fig. 196. At point A, milk from the heater is flowing continuously into the
compartment below. Each compartment remains stationary for seven and a
half minutes, during which time it fills with liquid. After leaving point A, the
compartment moves slowly round in a clockwise direction to point B. It
remains stationary at this point for seven and a half minutes, during which time
it discharges milk into a receiving tank below. From this position milk is either
pumped or flows by gravity to the cooler. The time taken to move from point A
to point B is exactly thirty minutes, as legally required. During the process
one tank is filling, four are holding milk and one is discharging. The following
advantages are claimed for the process :
(a)  The whole volume of milk is held within the limits of temperature
required.
(b)  The entire quantity is retained inside the apparatus and none can
remain in pipe-lines outside the holder compartments.
(c)  There are no supply or discharge pipes common to the various tanks.
It is therefore impossible for leaking valves to allow partially-treated milk
to pass out to the cooler, or for treated or untreated, milk to mix.
(d)  The operations follow in correct order without any manual control.
(e)  Milk is unable to enter any compartment until the outlet is closed.
(/) There is a minimum of valves and pipes.